The feeding and digestive processes in argasids (tampans) differ from those in the ixodids in that the tampans take up a large amount of blood in a short time. A high concentration of blood proteins is soon attained since the argasids discharge a large volume of watery fluid from the coxal organ either during or shortly after a meal.
demonstrated in Ornithodoros savignyi, i.e. how long red blood corpuscles remain intact in the tampan, since the presence of these antigens implies an intact red cell membrane, and whether there are any differences in the rate at which erythrocytes break down in the male, the virgin and the fertilized female.
MATERIAL AND METHODS Unfertilized female and male Ornithodoros savignyi, collected in the Kalahari desert and stored in a climatic chamber at 26-27 °C and 80 % E.H. were fed on a Priesian calf, a member of a dizygous twin pair. After engorgement one group of the females was mated, the spermatophore was seen on each female. The ticks were examined according to the scheme given in Table 1 . The ticks were fixed on to masking tape in a Petri dish and dissected under a stereo-microscope. After removal with fine forceps the gut and the inside of the tampan were suspended in an isotonic citrate solution. This material was then centrifuged at 1500 rev/min for 3 min. The supernatant liquid was siphoned off, the material resuspended in 0-92 % saline and after a few moments of sedimentation the red cell suspension was transferred to a clean tube. This process was repeated until all traces of colour and opacity had disappeared, and a final suspension containing 2-5 % red blood cells could be prepared for the blood group test.
For the determination of red cell antigens, two drops (0-1 ml) of appropriately diluted test serum and one drop (0-05 ml) of erythrocyte suspension were mixed in Pyrex tubes (75 x 8 mm). After 15 min of incubation one drop of complement, viz. pooled rabbit serum diluted one in two with 0-92 % saline, was added and the mixture shaken. In each test a control row with tubes containing three drops of saline and one drop of erythrocytes and another control row with tubes containing two drops of saline, one drop of complement and one drop of erythrocytes, were included. The degree of haemolysis was recorded after 2 and 4 h. Complete lysis was indicated by a score of 4, no reaction by 0, while 3, 2, 1 and trace (tr) were used for incomplete reactions, showing decreasing degrees of haemolysis and judged according to the colour of the supernatant fluid and the unlysed cells.
Red cell antigens are determined by dominant genes (Ferguson, 1941) and can be used in disputed parentage cases and in the diagnosis of different types of twins and freemartins. (Stormont, 1950; Rendel, 1957; Braend, 1959; Osterhoff, 1960, 1961) . Owen (1945) found that most cattle twins, even if they were dizygotic, had identical blood types, brought about by the exchange of primordial cells per vascular anastomosis during foetal life. The result of these exchanges is that each twin not only produces the blood type determined by its own genes but also that of its co-twin.
After a number of initial trials it was decided to use one member of a pair of dizygous twins which shows this permanent and natural tissue graft. Incomplete haemolysis with a score of 1, 2 and 3 is usually obtained for unshared antigens, i.e. antigens which genetically had their origin in only one member of the twins. In the experiment all blood group reagents-those which gave either none or complete haemolysis and those which gave incomplete reactions-were used to obtain some indication as to the speed of damage done to the erythrocytes during the process of digestion, i.e. whether the lysis of individual cells was a sudden or a continuous process over a period of days.
The blood type of the host is given below under the headings of the blood group systems:
The symbol -is used to show the absence of blood factors in the particular system.
(b) The symbol / is used to separate the two blood groups or alleles which make up the genotype.
(c) The symbol + is used to show incomplete reactions with a score of 2 or 3.
(d) The subscripts 1, 2 or 3 indicate the serological subtypes; for example, the subtypes C x and C 2 may be written C 1+2 and C 2 respectively, since both subtypes have a factor in common-which is not written out in the blood type of the animal -, but only subtype C x has factor 1.
The two blood types possessed by the host were analysed by fractionated haemolysis techniques (Rendel, 1958) , with the following results:
RESULTS AND DISCUSSIONS
The washing of the blood meal at different intervals after engorgement gave a good indication of the condition of the erythrocytes and the stage of their digestion. In Table 2 the number of washes necessary to obtain clear supernatants is given for the three groups of ticks.
Two observations were made during the preparation of red cell suspensions for the blood grouping test: First, great differences between individuals in both female groups could be seen, mainly in the amount of erythrocytes which could be used in the haemolytic tests. These differences became apparent after 48 h in spite of the fact that the ticks dissected were all of the same size and engorgement. The amount of erythrocytes obtained after the final washing varied from almost use, available at https://www.cambridge.org/core/terms. https://doi.org/10.1017/S0031182000071626 D . R. OSTERHOFF AND R. GOTHE no cells to 10 ml of a 2-5% red cell suspension. Secondly, no differences between the fertilized and unfertilized female groups could be established. Apart from the individual variation mentioned, no difference in regard to the stage or speed of digestion of the blood meal could be found. * The amount of red cells left after the washes was too small for testing for red cell antigens.
t The red cells obtained from both groups of females showed haemolysis in the complement controls.
% Only a few red cells were left after the washing which lysed also in both the complement and saline control, no tests possible.
(E) Eggs could be seen in the remaining sediments. 6(E) 6(E) 7(E) 9(E)
Unfertilized females The most striking observation, however, was the fact that in the male group haemolytic tests were possible only up to 24 h after engorgement. At this stage no difference between males and both groups of females could be seen and the erythrocytes obtained from the blood meal reacted at this stage exactly as did use, available at https://www.cambridge.org/core/terms. https://doi.org/10.1017/S0031182000071626 Downloaded from https://www.cambridge.org/core. IP address: 54.191.40.80, on 14 Jul 2017 at 12:55:46, subject to the Cambridge Core terms of the control cells of the host. At 48 h after engorgement, the few remaining cells could not be used for testing and at 72 h, no erythrocytes whatsoever were left.
Whether this difference in the digestion rate between males and females is common to all argasids or whether it is a peculiarity of Ornithodoros savignyi remains to be investigated.
In the haemolytic tests all test sera reacting with the blood of the host were used together with reagent A and S x as negative controls. Reagent C 2 detecting the subtype to C x was also included. The degree of haemolysis obtained with the erythrocytes from the ticks' intestines after 72 h is given in Table 3 together with the calf's erythrocytes as controls.
Except from the complete lysis (score 4) obtained with the subtype reagent C 2 full lysis is possible only with shared antigens, i.e. antigens which genetically have their origin in both members of the pair. Score 2 to 3 is the maximum score for unshared antigens (e.g. O 3 and X 2 ).
While the reactions of the calf's erythrocytes give the typical signs of a mixture of two blood types, the interesting observation was made that the reactions of erythrocytes obtained from the tampans were inhibited to a great extent. This effect could only be seen in the unshared antigens where the haemolytic reaction was necessarily of a more sensitive nature. The same observations were made in the blood meals from both groups of females up to 120 h after engorgement when the erythrocytes became very fragile owing to digestion and possibly also owing to repeated washing processes. Bearing in mind the evidence for increasing corpuscular fragility it would seem that the red cell membrane suffers continuous damage over a period of days and that this results in the loss or masking of the antigens. This masking effect indicates that lysis of the individual red cell is apparently not sudden but rather the culmination of slower damage.
The results obtained are in agreement with those of Tatchell that the destruction of erythrocytes in the gut lumen is a continuous process and the critical time of complete destruction is the sixth day after feeding. The interesting observation of the in vitro haemolysis inhibition until the fifth day after feeding can be explained by a weakening or masking of antigens due to the damage of cell walls. This inhibitory reaction could be established only by using a twin calf as host which showed erythrocyte mosaicism, a mixture of two blood types.
SUMMARY
The commencement and duration of haemolysis and the length of time the erythrocytes remain intact in engorged virgin and fertilized females and in male Ornithodoros savignyi were investigated by means of red cell antigens.
There were no differences between fertilized and unfertilized females, haemolytic tests were possible in both groups up to 120 h after engorgement.
In the male group haemolytic tests were possible only up to 24 h after engorgement.
In both female groups inhibition of the in vitro haemolysis could be observed use, available at https://www.cambridge.org/core/terms. https://doi.org/10.1017/S0031182000071626
